Aneurysm or pseudoaneurysm formation in the aortic patch containing the intercostal or visceral arteries is an unusual late complication after thoracoabdominal aortic surgery. We report the case of a 58-year-old woman who had previously undergone thoracoabdominal aortic replacement (Crawford extent II) for dissecting aneurysm. About 12 months after the operation repeated pseudoaneurysmal degenerations occurred at the intercostal or visceral artery reattachment site. They were repaired with open surgery or endovascular stent-graft. The patient recovered without major complications, and computed tomographic scans showed no recurrence of aneurysm or pseudoaneurysm at the sites of repair 1 year after the procedure.
Introduction
Aneurysmal or pseudoaneurysmal degeneration of the intercostal artery (ICA) or visceral arterial patch (VAP) is an infrequent long-term complication of thoracoabdominal aortic aneurysm (TAAA) surgery [1] [2] [3] [4] . Although open surgery has been applied for the re-reconstruction of ICA or visceral arteries, it is associated with considerable morbidity and mortality because of the invasive nature of the procedure. Recently the endovascular stent-graft (EVSG) techniques came to be used for such cases [5] [6] [7] [8] [9] . We describe an extremely rare case of recurrent VAP pseudoaneurysm following TAAA surgery that was treated with laparotomy and EVSG. To the best of our knowledge, there is no report describing the treatment of VAP aneurysm with a simple laparotomy.
Case Report
A 58-year-old female had an acute type B aortic dissection 14 years ago. She was managed conservatively and was being followed-up. As the descending aorta was gradually dilating, TAAA surgery (Crawford extent II) was performed with 4-branched aortic graft (VascuteckTerumo, Renfrewshire Scotland, UK) 3 years ago. The T8 intercostal artery was reimplanted to the aortic graft as a small patch. The celiac axis (CA) and the superior mesenteric artery (SMA) were anastomosed to the first branch with an en-bloc technique, while the right and left renal arteries were individually reconstructed to the respective branches of the graft. The reconstructions of visceral arteries were performed with button techniques. Histopathological examination of the aortic wall revealed slight atherosclerotic changes without other pathognomonic findings. One year after TAAA surgery, the patient was admitted with severe back pain. Computed tomographic (CT) scan demonstrated a large hematoma in the retroperitoneal space and the patch containing the origins of CA and SMA was found to have aneurysmal dilatetion with extravascular leakage (Figures 1(a) and (b) ). Emergency operation was carried out. Epigastric median laparotomy was performed and the CA, SMA and the prosthetic branch graft were exposed through the small omentum. To avoid ischemia of the perfusion area of the CA, an 8Fr-catheter was inserted into the left gastric artery and connected to a 16Fr-perfusion catheter that was inserted into the left femoral artery. The CA, SMA and the prosthetic graft were clamped near the aneurysmal aortic patch. The aortic patch was opened which revealed partial detachment of the suture. The SMA was reanastomosed to the branch graft directly. The CA was reattached to the side hole of the prosthetic branch graft with an end-to-side anastomotic technique. Postoperative CT scan showed that the hematoma in the retroperitoneal space regressed and extravascular leakage disappeared (Figure 1(c) ). One month later, the patient presented with severe back pain again. CT scan demonstrated an aortic pseudoaneurysm involving reconstructed ICA and a huge extravascular pooling (Figure 2(a) ). Under general anesthesia, the patent T8 ICA was embolized with coils to prevent type II endoleak and then endovascular repair using a 31 × 150 mm Gore TAG Thoracic Endograft (W. L. Gore and Associates, Inc. Flagstaff, Arizona) was performed. The distal end of the endograft was positioned just above the first branch of the aortic graft. After the stent-graft deployment, CT angiogram confirmed patency of the first branch and the absence of endoleak (Figure 2(b) ). One month later, the patient presented with severe back pain again. CT scan demonstrated an extravascular leakage from the anastomotic site of the SMA that was attached to the branched graft (Figure 3(a) ). Measures were taken on an emergency basis. The proximal end of the CA was embolized with coils. Then, a 10 × 60 mm fully covered Niti-S stent (Taewoong Medical, Seoul, South Korea) was deployed to cover the anastomotic site of the SMA. Postoperative CT angiogram showed absence of endoleak and perfusion of the distal CA (Figure 3(b) ). Though the precise causes of repeated anastomotic failures were unclear, it might be related to the weakness of aortic tissue. One year later CT scan re- vealed no evidence of recurrent aneurysm, stent migration or endoleak.
Discussion
Paraplegia resulting from spinal cord ischemia during TAAA surgery is a dreadful complication. Various methods have been used for the prevention of ischemic spinal cord injury [10] [11] [12] . Several reconstruction techniques have been reported for the ICA and visceral arteries. An island reconstruction is the simplest because of the small number of anastomoses and the short time required for revascularization. Although an island technique is used whenever the arteries are found reasonably healthy, reconstructed aortic patch may gradually dilate and transform into aneurysms. Separate revascularization of the ICA or visceral arteries requires more anastomoses than an island technique, increasing the risk of bleeding and extending operative time. However, the small size of the residual aorta means the risk of aneurysm formation at the site of reconstruction is low and the prospect of reoperation is negligible. Kulik and colleagues reviewed their experience of 155 patients who underwent descending or TAAA repair; the incidence of ICA patch aneurysm development was 7.1% [13] . Dardik and coworkers reviewed their experience of 107 patients undergoing TAAA repair with reconstruction of visceral arteries and identified aortic patch aneurysms in 8 (7.5%) patients [2] . Tshomba and associates reviewed their experience with TAAA operations in 182 patients and reported that 6 (3.3%) patients had visceral artery aneurysms, and 1 (0.5%) patient had a pseudoaneurysm [4] . Heretofore, the treatment of aortic patch aneurysm was performed by open surgery via redo thoraco-phrenico-laparotomy. A simple laparotomy as in our case might be a good approach for the restricted lesions. The successful cases of aortic patch aneurysm repair under redo open surgery via a thoracophrenico-laparotomy are reported in several articles [1, 3, 14, 15] . However, the procedure has carried a high mortality and morbidity, because the thoracic or retroperitoneal redissection is challenging due to the dense adhesion making the aneurysm difficult to re-dissect and increasing the risk of major bleeding. An EVSG technique for aortic patch aneurysm might reduce the operative risk and has been recently reported in many studies [4] [5] [6] [7] [8] [9] 13] . It is comparatively easier to repair an ICA patch aneurysm from a visceral patch aneurysm with an endovascular procedure. All it requires is the deployment of a simple stent-graft in the previous aortic graft. Though patent Th8 segmental artery was embolized in our case, only for the prevention of extravasuclar leakage this embolization might not be necessary. Fortunately the patient suffered no neurological deficits. A hybrid technique or a surgeon-modified endograft is used for the treatment of a visceral artery patch aneurysm [5] [6] [7] [8] , because the visceral arteries have to be reconstructed to avoid ischemia to major abdominal viscera. We could treat patch aneurysm and pseudoaneurysm of the visceral artery through a small laparotomy or with a simple stent-graft technique. This was possible because we reconstructed the visceral arteries using a branched aortic graft during the initial TAAA operation. Therefore, despite some of its drawbacks that include long operative time, bleeding, morbidity and mortality, we think that the visceral arteries should be individually reconstructed with a branched graft during TAAA surgery.
